Purpose -This paper examines the impact that financial media coverage has on share repurchase outcomes in the U.S.
Introduction
The open-market share repurchase 1 payout method is the most common way managers distribute cash to shareholders. With this method, a firm will usually announce in advance its intentions to repurchase a fraction of the companies' outstanding shares in the open market over a number of months. This announcement does not commit the firm to actually follow through with the program and repurchase shares; in fact, in many cases, firms do not complete repurchase programs, and many firms do not repurchase at all (e.g., Oded, 2005; Yook, 2010) . The literature generally uses the term managerial "cheap talk" to refer to share repurchase announcements that are not completed.
In this paper, I use recent advances in news analytics to examine the effect of investor attention on share repurchase outcomes and explain managerial "cheap talk." To measure investor attention, I calculate the amount of firmspecific news items in a recently developed news analytics product: The Thomson Reuters News Analytics (TRNA). TRNA is a machine readable service that contains all news that Reuters or the represented companies themselves (through newswire services) publish from January 2003 onwards. The advantage of this data set is that it contains news articles and press releases that have appeared on the screens of traders, and therefore, is a direct source of data to proxy for the attention of professional investors.
I begin my investigation by examining how the degree of firm-specific investor attention on the announcement relates to a firm's decision to actually repurchase shares following the announcements. I hypothesize that for firms with high levels of investor attention, the mere announcements of repurchases will be enough to correct the undervaluation, and firms will not need to actually repurchase shares. This argument is based on Vermaelen's (1984) model of signaling where managers of undervalued firms will convey the inside information using share repurchases as a signaling mechanism. I argue, however, that repurchase announcements will only work as a signaling mechanism as long as investors are attentive to companies' information. Indeed, after controlling for other factors, I find that the fraction of shares a firm actually repurchases after the announcement is negatively associated with the volume of news articles about the announcement. Consistent with my hypothesis, this result indicates that firms that attract high levels of investor attention to their announcements do not repurchase a large fraction of their shares.
This result is contrasting to those of Bhattacharya and Jacobsen (2015) . The authors argue that firms with low numbers of financial analysts, low ratios of institutional ownership, and low levels of advertising expenditures are the most undervalued firms. Then the authors propose that these highly undervalued firms will attract sufficient attention from speculators who will trade away mispricing so that they will not need to actually materialize the buybacks. Prior studies, however, have used the same set of variables used by Bhattacharya and Jacobsen as proxy for mispricing, as proxies for levels of investor attention (e.g., King & Segal 2009; Lehavy & Sloan 2008; Madsen & Niessner, 2015) . Thus, Bhattacharya and Jacobsen's (2015) results seem to suggest that ex-ante investor attention is positively related to the fraction of shares a firm actually repurchases after the announcement. This result contrasts with my findings when I use media coverage as proxy for investor attention.
I follow by performing a robustness check of my previous finding. Because a number of unobservable firm characteristics can simultaneously drive both the volume of news articles and repurchase outcomes, I use an instrumental variable (IV) approach with two instruments to mitigate endogeneity concerns. The first instrument uses variations in firms' advertising expenditures. Empirical evidence documents that
The role of financial media in share repurchases firms' advertising expenditures are strongly and positively related to the media coverage firms receive (e.g., Reuter & Zitzewitz, 2006; Gurun & Butler, 2012) . The second instrument uses a measure of the degree of distraction of media outlets, because some exogenous events may have shifted overall attention away from the firm that is announcing share repurchases. To identify distracting events, I use a measure developed by Eisensee and Strömberg (2007) that is based on the number of minutes that U.S. evening news broadcasts devote to the first three news segments in a day. Financial scholars have used this measure before. For instance, Peress and Schmidt (2014) use it to proxy for general investor attention to financial markets. Meanwhile, Liu, Sherman, and Zhang (2014) use a similar measure also as an instrumental variable for media coverage. Overall, my previous findings remain robust after I use the IV approach to control for endogeneity concerns.
Next, I reexamine the effects of media coverage on firms' actual repurchase activities, but now control for the effects of the quality of the information available on their stocks and the magnitude of their stock mispricing. Specifically, I re-estimate the role of investor attention with two additional interaction terms between media coverage and two proxies for mispricing, the numbers of sophisticated (institutional) investors who hold the stocks and the number of analysts who are following the firms. I argue that firms with high-quality information available on their stocks and in the hands of sophisticated investors will not have economic reasons to actually repurchase shares, especially if they attract sufficient investors' attention to the announcements. I expect that the negative relationship between investor attention on the announcements and share repurchase activities will be most pronounced among stocks that are priced most efficiently. I find that the negative relationship between media coverage and actual share repurchase actions after the announcements is more pronounced among stocks that are less likely to be mispriced (stocks from firms with high institutional investor ownership and high analysts coverage). Overall, this evidence suggests that managers of firms with high media coverage and low potential mispricing are less committed to complete their repurchase programs and their announcements are more likely to be "cheap talk."
Finally, I also examine the role of media in the firms' long-term post-announcements stock performances. If companies that have low investor attention on the announcements are the only firms that actually repurchase shares, then I expect their long-term positive stock performances to be the highest among these same announcers, especially if these firms are also the firms with the severest undervaluation. I find that firms with the lowest media coverage on the announcements correspond to the firms with the highest cumulative abnormal returns three, six, and 12 months following the events. These results suggest that high media coverage may imply both more efficient market reactions at the time of the announcements and lower undervaluation prior to the announcements, resulting in a negative association between media coverage and postannouncement price drifts. These results are also consistent with Yook (2010) who finds that only firms that actually repurchased shares experienced significant long-term abnormal returns.
Although scholars have explored financial media as a potential determinant of the success of other corporate events, and despite the fact that share repurchases are among the corporate events that receive the most business media attention, 2 the role that media and, more broadly, investor attention, have on share repurchase activity has remained largely unexplored in the financial literature. Here lies the main contribution of this paper to the financial literature. I also contribute to the growing literature on the media and its influence in stock prices, however, in contrast to previous literature that uses news articles published in major newspapers (e.g., Tetlock, 2007; Tetlock, Saar-Tsechansky, & Macskassy, Cristian A. Pinto-Gutiérrez 2008; Fang & Peress, 2009) , I focus on firmspecific public news that professional traders receive electronically in real time.
I structure the remainder of the paper as follows. Section 2 develops the hypotheses. Section 3 introduces the empirical methodology. Section 4 presents the data sets I use in the empirical analysis. Section 5 establishes the key empirical results. The last section contains a summary and concluding remarks.
Hypotheses development
Undervaluation appears to be one of the most important factors in firms' decisions to repurchase shares. Peyer and Vermaelen (2009) show that in nearly 50 percent of the cases, firms explain their motivations for repurchases by mentioning "undervaluation" and "best use of money" in their press releases. Furthermore, Survey evidence by Brav, Graham, Harvey, and Michaely (2005) report that 86 percent of the respondents find the "market price" of their stock is an important or a very important factor in their companies' repurchasing decisions ("market price" meaning "if our stock is a good investment relative to its true value"). Vermaelen (1984) took the first theoretical approach to model share repurchases as the result of stock undervaluation. In his model, managers of undervalued firms, who are trying to maximize the value of their stock options and prevent takeover bids, will convey the inside information using share repurchases as a signaling mechanism. According to the signaling theory, two types of signals are available: costly and costless signals. An early example of costly signaling in capital markets was provided by Ross (1977) ; Ross showed how managers can use debt as a signal to separate profitable from insolvent companies, resulting in a positive relationship between a firm's value and leverage. Costless, non-binding signals (also referred to in the literature as "cheap talk") can also be credible signals, and thus, they have valuation effects (e.g., Crawford & Sobel, 1982; and Almazan, Banerji, & De Motta, 2008) . Open market share repurchase announcements may fall into this category of managerial "cheap talk." This categorization is appropriate because unlike other corporate events, share repurchase announcements are non-binding commitments. Firms are free to decide whether and how many shares, if any, to actually repurchase after the announcements.
This signaling hypothesis is the focus of my investigation in this paper. I argue that repurchase announcements will only work as costless signaling mechanisms as long as investors are attentive to companies' information. Several studies have demonstrated that investors are attention constrained and suggest that investors' limited attention has important consequences in financial markets (see, for example, Merton, 1987; Barber & Odean, 2008; Fang & Peress, 2009) . In this article, I test this relationship between share repurchase announcements and investors' attention. I hypothesize that for firms with high levels of investor attention, the mere announcements of repurchases will be enough to correct the undervaluation, and firms will not need to actually repurchase shares. Firms that fail to attract sufficient investor attention on the repurchase announcements, however, will have to use costly signals and actually repurchase a relatively large amount of their shares after the announcements to correct the perceived undervaluation. The following is the first hypothesis in this paper.
H1:
High investor attention (measured by the volume of firm-specific news articles) at the time of share repurchase announcements is negatively related to actual repurchase activity following the announcements.
Moreover, I test the hypothesis that firms with low investor attention may also be the firms with the highest undervaluation, and
The role of financial media in share repurchases thus will have economic reasons to use costly signals. In particular, I examine the effect of media coverage in relationship to other proxies for mispricing. I argue that firms with highquality information available on their stocks and in the hands of sophisticated investors will not use costly signals (actual repurchases), especially if they attract sufficient investors' attention to the announcements. I hypothesize that the negative relationship between investor attention on the announcements and share repurchase activities (Hypothesis 1) will be most pronounced among stocks that are priced most efficiently (stocks from firms with high institutional investor ownership and high analysts' coverage). The following is the second hypothesis:
H2:
The magnitude of the negative relationship between investor attention and actual repurchase activity is most pronounced for stocks with small mispricing. Now, if only these companies that have low investor attention on the announcements are the firms that actually repurchase shares (Hypothesis 1), I expect their long-term positive stock performances to be the highest among these same announcers, especially if these firms are also the firms with the severest undervaluation (Hypothesis 2). These expectations lead to the third hypothesis.
H3:
The magnitude of the positive long-term performance of share repurchases is negatively related to the degree of investor attention at the time of the announcements.
Methodology
I begin by examining whether firms' actual repurchase activities after the announcements are functions of the volume of news articles about the announcements. I hypothesize that media coverage is negatively related to actual repurchase activity (hypothesis 1). To test this hypothesis, I use the following model:
( 1) where Buybacks i is a variable that takes two definitions. In the first two definitions, the dependent variable uses the percentage of actual repurchases. To construct this variable, I sum the dollar amount a firm repurchased from the announcement quarter t to quarter t+1. Then, I divide the results by the firm's market equity in the quarter immediately prior to the announcement t-1. I also consider repurchases that occur in the first year following the announcements. For this definition, I sum repurchases from quarter to quarter t+3, and divide the results by a firm's market equity in quarter t-1. Because share buybacks are non-binding commitments that offer managers the flexibility of choosing when to acquire the shares and how many shares to actually buy back, the decision of whether to repurchase may be different from the decision of how much to repurchase, once managers have decided to do so. In this situation, the appropriate empirical model to estimate equation (1) should be a Tobit model
The next two definitions for Buybacks i are in the form of binary variables. The first binary variable equals one if firm i registers a share repurchase from quarter t to quarter t+1 of more than one percent of its market equity, and equals zero otherwise. In the second definition, the binary variable equals one if the firm registers a share repurchase of more than one percent of its market equity from quarter t to quarter t+3. Here, the empirical model I employ is a Logit model.
To define the depended variable,Buybacks i , I follow previous literature (e.g., Yook, 2010; Nguyen, 2013; Bhattacharya & Jacobsen, 2015) and use the Compustat item, Purchase of Common and Preferred Stock (PRSTKCY in the Compustat database). Early literature noted that these data overstate stock repurchases because they include Dutch auctions, privately negotiated deals, selftender offers, and conversions of other securities into stocks (e.g., Stephens & Weisbach, 1998; Jagannathan, Stephens, & Weisbach, 2000) . Therefore, to mitigate these measurement errors and as prior literature suggests, I subtract from the PRSTKCY any decrease in the value of preferred stocks (at redemption or carrying values, PSTKRQ or PSTKQ items in the Compustat database, respectively). Then, I calculate the dollar amount of share repurchases by summing the quarterly results and dividing them by each firm's market equity the quarter immediately prior to the announcement. I Winsorize the results at the upper and lower one percent levels to ensure that extreme values on the dependent variable do not drive the results. This approach is the standard procedure the scholars use in the finance literature to minimize the influence of extreme outliers.
The buyback calculation results are summarized in Table 1 . Panel A of Table 1 summarizes the results for the full sample of share repurchases from 2003 to 2012. Panel B of Table 1 summarizes the results for the sample with TRNA data that I use in this study. For the latest sample, the value of total repurchases during the first two quarters and in the first year following the announcements, divided by the market equities, resulted in averages of 2.7 percent and 5.1 percent, respectively. The table also shows that only 69.8 percent and 85.2 percent, respectively, of the firms do repurchase more than one percent of the value of their market equities during the first two quarters or the first year following the announcements.
The role of financial media in share repurchases Note. This table presents the number of share repurchase announcements for the period January 2003 to December 2012. Share repurchase data is from the SDC Platinum database. I apply several filters to the data that I describe in Section 3. The table presents the total number of firms announcing share repurchases, the percentage of announcing firms that actually repurchase shares, and the dollar amount over market capitalization these firms repurchased following the announcements. Panel A shows the results for the full sample. Panel B shows the results for the sample with TRNA data. I Winsorized all variables at the upper and lower one percent levels.
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The variable News Articles i in equation (1) is the number of news articles for firm 90 days before the announcements and ten days after the announcements. Because I want to ensure that extreme values on the key independent variable do not drive the results of my analysis, I Winsorize news article volumes at the upper and lower one percent levels. The vector X i contains firms' characteristics that control for key factors that may also affect repurchase decisions. I control for the following firm characteristics: market-to-book ratio, firm's return from the past 12 months, stock volatility for the preceding 24 months, natural log of total assets, natural log of market equity, debt to assets ratio (leverage), return on assets (ROA), Altman Z-score, capital expenditures (CAPEX) to assets, and dividends to income. I calculate all firm-level control variables on a quarterly basis using the most recent quarter prior to the repurchase announcement. I include in all regressions both year (T) and industry (I) fixed-effects. These variables allow for a different intercept for each industry and year. Throughout, I do not report the coefficients of these variables. To calculate industry fixed-effects, I use the FamaFrench 49 industry classification. I also Winsorize all control variables at the upper and lower one percent levels.
Next, I examine whether companies with low levels of mispricing will repurchase even fewer shares than otherwise, when media coverage increases. I hypothesize that media coverage will play a large incremental role in repurchase activities of firms with small mispricing (hypothesis 2). To test this hypothesis, I use the following model:
where I define Buybacks i and News Articles i as in equation (1), and Mispricing i represents two proxies for potential mispricing: the number of analysts who are following the firm and the number of institutional owners who hold the stock, as reported on Form 13F filed with the Securities and Exchange Commission (SEC). The variables of interest in this model are the interaction terms between the number of news articles and the mispricing proxies. The interaction terms allow me to analyze how firms' decisions to repurchase may vary in relation to the firms' degrees of mispricing and their media coverage. The vector X i includes control variables. I also control for both year and firm fixed-effects.
Finally, I hypothesize that the long-term positive stock performances will be the highest among companies that have low investor attention on the announcements (hypothesis 3). To measure long-run performances of the announcing firms, I calculate long-term stock returns over different horizons for announcements classified into two (2) categories according to the volumes of news stories around the announcement dates. To adjust for expected returns, I use multiple approaches. First, I calculate portfolio-matched buy-and-hold abnormal returns (BHARs) for three, six, and 12 months after the offering dates. Second, I compute cumulative abnormal returns (CARs), which are similar to BHARs, but involve summing returns rather than compounding (multiplying).
3 To obtain the BHARs and CARs, I calculate monthly returns over the different horizons and then subtract the returns of a benchmark portfolio over the same periods. The benchmark portfolio I use corresponds to the Fama and French (1993) valueweighted size/book-to-market (BM) quintile portfolio. To obtain the adjusted returns, I match each firm to one of the 25 corresponding size/BM portfolios at the beginning of the announcement quarter using the size/BM breakpoints from Professor Kenneth French's website.
Finally, I use the calendar-time regression approach. Fama (1998); Mitchell and Stafford
The role of financial media in share repurchases (2000); Brav, Geczy, and Gompers (2000) , among others, recommend applying the calendar month portfolio approach to mitigate the problems of correlation of returns across events when calculating the expected returns in long-term abnormal returns.
Data
I start by collecting all company-specific news articles from Thomson Reuters News Analytics (TRNA). TRNA is a comprehensive archive that contains all news that Reuters News or the companies themselves (via newswire services such as PR Newswire and Business Wire, among others) publish. Sinha (2011), Kyle et al. (2012) , and Cahan, Chen, and Nguyen (2013) describe the dataset in detail. For this study, the sample covers all news articles Reuters sent to its clients from January 2003 through December 2012.
I only consider news articles for U.S. common stocks listed in the New York Stock Exchange (NYSE), the American Stock Exchange (Amex), and the Nasdaq National Market (NASDAQ). In total, TRNA contains about 1.9 million news items for the stocks listed on these exchanges from January 2003 to December 2012. The average number of firms the database covered during this period was 3,820.
I follow Kyle et al. (2012) by applying several filters to include only the most "attentiongrabbing" news stories. I remove all one-line alert messages that Thomson Reuters usually sends out before important news articles appear in full. I exclude updates and corrections because they simply provide additional detail about original articles. I also exclude news items linked to more than one article in the sample (wrap-up articles), to make sure that this information had not already appeared in the sample. I then merge the TRNA dataset with stock prices from the Center of Research in Security Prices (CRSP) and firms' financial information from COMPUSTAT. I include only common stocks. After imposing these filters and merging the databases, I identify 764,680 news articles from January 2003 to December 2012 on 3,392 companies.
Next, I collect data on share repurchases from the Securities Data Corporation (SDC) database. SDC provides the initial board of directors' authorization dates of repurchase programs. I use this date as the announcement date. I exclude repurchase announcements that identify acquisitions and the offset of the dilution effects from both employee stock options and convertible debt as the motives for repurchases. In line with the earlier literature on buybacks, and to minimize the effects of small stocks, I exclude stocks with prices lower than $5 the day before the repurchase announcements. Finally, also to conform to the previous literature, and minimize the influence of regulatory issues, I exclude share repurchase announcements by financials (SIC code 6000-6999) and utilities (SIC code 4900-4999). After imposing these filters and merging the resulting repurchases with the TRNA, CRSP, and COMPUSTAT databases, I identify 2,280 buyback announcements from January 2003 to December 2012 by 1,041 companies. Table 2 provides descriptive statistics for the final sample; these figures include news article data, repurchase details, and the firms' characteristics. An average announcing firm appears in 11.5 news articles during the period from 90 days prior to and ten days following the announcement date. The average announced value of shares sought in a repurchase over the market equity of a firm is 7.3 percent. The actual value of repurchased shares over the market equity in the quarter of, or quarter following the announcement, is 2.8 percent, and the actual value of shares repurchased over market equity within one year following the announcement is 5.2 percent.
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Empirical results
In this section, I present empirical evidence of the effects that firm-specific investor attention at the time of share repurchase announcements, as measured by the degree of media coverage, has on (i) the firms' actual buyback actions following the announcements, and (ii) the long-term stock performances of announcing firms. In all these tests, I base my measure of investor attention on the number of news articles written about the firm in the 90 days preceding and ten days following the share repurchase announcements. I use 90 days prior to the announcements because I want to measure the degree of investor attention at the moment firms announce their repurchase programs. I also use the day of and ten days after the announcements to include the attention attracted by announcements themselves. Table 3 reports regression results of equation (1), with robust standard errors, for the effects that the total volume of news articles have on actual buyback activity. Models (1) and (2) of Table 3 report the results from the Tobit model. The results show that the volumes of news articles around the announcement dates are negatively related to the market values that firms repurchased. The marginal effect of the variable News Articles for the repurchases during the first two quarters following the announcements is -0.0106 and statistically significant at the five percent level. Similarly, the marginal effect of News Articles for the market values firms repurchased during the first year following the announcements is -0.0198 and statistically significant at the one percent level. To put the economic significance of these coefficients in concrete terms: increasing the number of news articles around the announcement dates by one is associated with a 0.0198 percent decrease in the market value that a firm repurchased in the year following the announcement, or -$1.84 million (=-$9,287.2*1.98×10 -4 ), with the other variables in the model held constant.
Investor attention and actual buyback activities following the announcements
Models (3) and (4) of Table 3 report the results from the Logit model. The results show that high numbers of firm-specific news articles tend to decrease the probability that firms will actually repurchase shares following the announcements. The marginal effect of the variable News Articles for firms' likelihood to repurchase during the first two quarters following the announcements and during the year following the announcements are -0.0014 and -0.0011, respectively. However, only the last effect is statistically significant.
Overall, the evidence is consistent with hypothesis 1 that investor attention on share repurchase announcements decreases firms' motivation to follow through with their repurchase programs following the announcements. In other words, firms with high media coverage are most likely to "cheap talk" when announcing share repurchases because media coverage and investor attention contribute to the efficiency of the stock market and decrease the economic incentives (high undervaluation) for firms to use costly signals and actually repurchase shares.
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The role of financial media in share repurchases firm i 90 days prior to and ten days following the announcement. The vector X i contains control variables. Firm-level control variables are calculated on a quarterly basis. I define control variables in Appendix. I also include Fama-French 49 industries fixed-effects (I i ) and year fixed-effects (T i ). For comprehensiveness, I also control for a number of firm characteristics that appear in the existing literature and may also affect actual buyback activities. Consistent with the general economic motives that drive firms' buybacks, such as responding to mispricing or distributing cash, the regressions show that in contrast to other firms, firms with low market-to-book ratios, large cash-to-assets, and low dividends over earnings tend to buy back more stocks in the first year of the programs. Yet, after I control for these previously established economic factors, high media coverage firms repurchase, on average, fewer stocks than expected.
Robustness checks: instrumental variable approach
Next, I use an instrumental variable (IV) approach to address the endogeneity issue relative to the fact that a number of unobservable variables can simultaneously drive both the volume of news articles around the announcement dates and the actual buyback activities. Reverse causality is also possible; companies that expect to buy few shares may attempt to maximize investor attention by generating additional news articles around the dates of repurchase announcements.
Instruments need to represent events that are likely to affect the volume of firm-specific news articles, but that will not directly affect share repurchase outcomes. To represent these events, I employ two instruments. The first instrument uses variations in firms' advertising expenditures. Empirical evidence documents that firms' advertising expenditures are strongly positively related to the media coverage firms receive. For instance, Reuter and Zitzewitz (2006) show that personal finance publications (such as Money Magazine, Kiplinger's Personal Finance, and SmartMoney) are most likely to recommend funds from the mutual fund families that have advertised most frequently within their pages. Gurun and Butler (2012) show that positive media slants about local companies are strongly and positively related to the local advertising budgets of those companies. Therefore, I define advertising as an instrument. This variable equals to the total cost of advertising, media, and promotional expenses as reported in the annual COMPUSTAT item XAD. I measure advertising expenditures at the end of the year prior to the repurchase announcements.
The second instrument uses exogenous distracting events. In particular, I explore episodes of sensational news events that may distract media outlets and affect the media coverage of firms' repurchase announcements. To identify distracting events, I use Eisensee and Strömberg's (2007) news pressure index. The authors define this index as the median number of minutes that evening news broadcasts of the major U.S. networks (ABC, CBS, NBC, and CNN) devote to the first three news segments in a day. They argue that this variable is a good indicator of the availability of newsworthy material on a given day. Peress and Schmidt (2014) use Eisensee and Strömberg's index to examine how individual investors' inattention affects their trading behaviors. They document that investors stop trading when they are distracted. Meanwhile, using the same data base of television news stories Eisensee and Strömberg used (the Vanderbilt University Television News Archive), Liu, Sherman, and Zhang (2014) measure the number of TV news specials on three networks (ABC, NBC, and CBS) and use this measure as an instrumental variable for media coverage (the number of news articles). They show that the number of news special reports is negatively related to the degree of media coverage of IPOs. These studies further support my decision to use distraction events reported on TV as an instrument. Therefore, I define the variable, TV news pressure, as an instrument. I construct this measure by summing the daily Eisensee and Strömberg's (2007) indices from ten days prior to and ten days following the share repurchase announcements. I download the news pressure data from Professor David Strömberg's website. Table 4 reports the results for the instrumental variable approach, using a two-step estimation of the Tobit model. Model (1) of Table  4 reports the first-stage results. As expected, the coefficient of the instrumental variable advertising is positive and significant at the one percent level, while the coefficient on TV news pressure is negative and significant at the ten percent level. More importantly, the result for the F-statistic for weak instruments is 56.59, which largely surpasses the threshold of ten that Stock, Wright, and Yogo (2002) suggested. Models (2) and (3) of Table 4 report the second-stage results. The marginal effect of the variable News Articles for the repurchases during the first two quarters following the announcements is -0.0413 and statistically significant at the ten percent level. Similarly, the marginal effect of News Articles for the market values firms repurchased during the first year following the announcements is -0.0627 and statistically significant at the ten percent level. These results suggest that the negative relationship I reported earlier between the volume of news articles around the announcement dates and companies' actual share repurchase actions, although it loses some of its statistical significance, retains the same sign after I control for potential endogeneity problems. Note. This table reports regression results of an instrumental variable approach. In the first stage, I predict the accumulated volume of news articles during 90 days prior to and ten days following the announcement of share repurchases for each firm using two instrumental variables: advertising and TV news pressure. The instrument, advertising, equals to the total cost of advertising, media, and promotional expenses as reported in the annual Compustat item XAD. I measure advertising expenditures at the end of the year prior to the repurchase announcements. The instrument, TV news pressure, is the cumulative daily Eisensee and Strömberg's (2007) news pressure indices from ten days prior to and ten days following the share repurchase announcements. Eisensee and Strömberg's (2007) define their news pressure index as the median number of minutes that evening news broadcasts of the major U.S. networks (ABC, CBS, NBC, and CNN) devote to the first three news segments in a day. In the second stage, I regress the dollar amount a firm repurchased on the predicted number of news articles and control variable using a Tobit model. I also include firm and year fixed-effects. Table reports marginal effects at the means. Standard errors are in parentheses. *, **, and *** indicate the marginal effect is significantly different from zero at the 10%, 5%, and 1% significant level, respectively.
Interactions with mispricing proxies
Next, I investigate whether companies with low levels of mispricing will repurchase even fewer shares than otherwise, when media coverage increases (hypothesis 2). Table 5 shows the estimated results of equation (2). In this case, I report estimated coefficients and not marginal effects, as before. In non-linear models the marginal effect of the interaction term is meaningless. The problem is that the statistical package does not "know" that the interaction term is the multiplication of two other variables in the same model, so the partial effect of the interaction is calculated as if it could vary partially from the other variables, which is incorrect (Greene, 2012) .
As I expect, I find that the effect of media coverage is particularly large among stocks with small mispricing. The coefficients for the interaction terms between the numbers of news articles prior to the announcements and the degree of mispricing are negative and statistically significant for the market value the firms repurchased, both during the first two quarters and during the first year following the Cristian A. Pinto-Gutiérrez announcements. These findings suggest that firms with high media coverage repurchase relatively few shares following the announcements, especially when firms have high numbers of institutional owners and high numbers of analysts who are following the firms. These results are consistent with my second hypothesis that predicts that the negative effect of media coverage around the dates of repurchase announcements on the actual repurchase activities will be more important for stocks with small mispricing than otherwise. To restate these findings, the announcements of companies with negligible mispricing that also receive extensive media coverage are likely to be "cheap talk" because these firms do not have much economic incentives (high undervaluation) to use costly signals and actually repurchase shares. Table 5 Tobit regressions for the decision to repurchase shares after the announcements, with interaction terms Quarter t to quarter t + 1 Quarter t to quarter t + 3 
Controls:
Ln ( where Buyback i as the actual dollar amount firm i repurchased over its market equity, News Articles i is the total number of news articles for firm i 90 days prior to and ten days following the announcement. Mispricings i represents proxies for potential stock mispricing: the number of analysts who follow the stock and the number of institutional owners who hold the stock. Interactions i represents the interaction terms between the number of news articles and the mispricing proxies. The vector X i contains control variables. Firm-level control variables are calculated on a quarterly basis. I define control variables in Appendix. I also include Fama-French 49 industries fixed-effects (I i ) and year fixed-effects (T i ). Table reports marginal effects at the means. Models (1) and (2) consider repurchases in the fiscal quarter of, or the quarter following the announcements. Models (3) and (4) consider repurchases within the first year following the announcements. Table reports estimated coefficients (not marginal effects). Robust standard errors are in parentheses. *, **, and *** indicate the coefficient is significantly different from zero at the 10%, 5%, and 1% significant level, respectively.
Investor attention and long-term returns following buyback announcements
Finally, a number of studies find that after announcing buybacks, firms over perform in the long run (e.g., Ikenberry, Lakonishok, & Vermaelen, 1995; Peyer & Vermaelen, 2008) . Yook (2010) , however, distinguishes between firms that actually repurchased shares following the announcements and firms that did not. Interesting, Yook finds that only firms that actually repurchased shares experienced significant long-term abnormal returns. In this section, I empirically investigate the relationship between media coverage around the announcement dates and the long-run stock price performances of the announcing firms.
To examine the long-run performances of the announcing firms, I calculate longterm stock returns over different horizons for announcements classified into two categories according to the volumes of news stories around the announcement dates. Table 6 shows the longterm stock price returns for announcing firms with "high" and "low" media coverage according to their volumes of news articles 90 days prior to and ten days following the announcements. To adjust for expected returns, I use multiple approaches. First, I calculate portfolio-matched buy-andhold abnormal returns (BHARs) for three, six, 12, and 24 months following the announcement dates. Second, I compute cumulative abnormal returns (CARs) over the same horizons. Finally, I use the calendar-time regression approach. In all instances, I show the results for both equallyweighted (EW) and value-weighted (VW) "high" and "low" media coverage portfolios.
Panel A of Table 6 summarizes the BHAR results. I find evidence that the "low" news articles portfolio over performs the "high" news articles portfolio at the three, six, and 12-month intervals for the VW basis. For the EW BHARs, I also find that the "low" news articles portfolio over performs the "high" news articles for the three, six, and 12-month periods, but in contrast to the VW BHARs, these differences are statistically insignificant. Panel B of Table 6 reports CAR results. As with the BHARs approach, I observe Cristian A. Pinto-Gutiérrez significant differences for VW CARs at the three, six, and 12-month horizons with the "low" portfolio over performing the "high" media coverage portfolio. Overall, value-weighted BHAR and CAR analyses offer consistent evidence that announcing firms with low volumes of news articles around the announcement dates have higher long-term performances than announcing firms with high volumes of news articles around the announcement dates. Table 6 Long-term performance for firms with share repurchase announcements
The role of financial media in share repurchases Next, I calculate long-run abnormal returns using a calendar-time approach. This approach is as follows: for both the "high" and "low" attention portfolios, for every month from January 2003 to December 2012, I form equal-weighted and value-weighted portfolios of firms that had announced share repurchases in the preceding 12 months, and that belong to the specific attention portfolio ("high" or "low"). Then, I regress the calendar-time returns for these portfolios on the Fama and French (1993) three-factor model and Carhart (1997) four-factor model. Table 7 presents the post-issue abnormal stock price performances from (+1, +12) months following the announcements for the two portfolios that I classify by the total volume of news articles prior to the announcements. I find evidence of a negative relationship between firm-specific volumes of news articles around the announcement dates and post-issue abnormal returns that is consistent with prior results and support my third hypothesis. Specifically, Panel A of Table 7 shows that when I use the equallyweighted (EW) three-factor model and the fourfactor model, respectively, announcing firms in the "low" portfolio have significantly positive average post-issue abnormal returns (alphas): 0.4 percent per month (4.8 percent after one year) and 0.42 percent per month (5.04 percent after one year). The results are statistically significant at the one percent level. Panel B of Table 7 shows the results when I use the value-weighted (VW) portfolios. Both the three-factor model and the four-factor model yield significantly positive average postissue abnormal returns for announcing firms in the "low" portfolio: 0.23 percent per month (2.76 percent after one year) and 0.25 percent per month (3.0 percent after one year). Furthermore, Table 7 shows that firms in the "high" portfolio have abnormal returns that are not statistically different from zero in any of the models. Note. This table reports calendar-time factor regression results of portfolios consisting of firms that announced share repurchases in the prior year and belong to different media attention categories according to the total number of news articles days surrounding the announcements (I consider the number of news articles 90 days prior to and ten days following the announcements). Every month from January 2003 to December 2012, I form equally-weighted (Panel A) and value-weighted (Panel B) portfolios of firms that announced share repurchases in the past year and belong to a specific attention category. The dependent variable is the excess return of the portfolio over one-month T-bill rate. I use the Fama and French (1993) three-factor model and Carhart (1997) four-factor model as our factor models, and measure portfolio underperformance as the intercept (α) from the factor regressions. The upper part of each panel reports results when I classified firms into "high" and "low" investor attention announcements by dividing announcers into above and below-median values for the volume of news articles around the announcement dates. The lower part of each panel reports the results for announcers that belong to a specific media coverage quintile. *, **, and *** indicate the coefficient is significantly different from zero at the 10%, 5%, and 1% significant level, respectively.
Moreover, Table 7 reports that when I calculate the performance for quintiles that I classify by the total volume of news articles around the announcement dates (Panel B  of Table 18 ), only announcing firms in the lowest three quintiles have significantly positive average post-issue abnormal returns and that the highest two quintiles have abnormal returns that are not statistically different from zero. Overall, these results show that the positive long-term performances of share repurchase announcements are negatively related to the degree of media coverage and investor attention on the announcements. Because I find that the fraction of shares a firm actually repurchases after the announcement is negatively associated with the volume of news articles around the announcement dates, results in this section are consistent with Yook (2010) .
Su m m a r y a n d c o n c l u d i n g remarks
In this paper, I have demonstrated how media coverage and investor attention affect open-market share repurchase outcomes. To proxy for investor attention, I use the volume of firm-specific news articles in the Thomson Reuters News Analytics data base, a comprehensive archive of stories that covers thousands of companies in the U.S.
In the context of share repurchase announcements, my results show that investor attention has significant effects on corporate actions. In particular, I find that investor attention, measured by the volume of firm-specific news stories, around the dates of share repurchase announcements is a significant determinant of firms' actual repurchase activities. I also find that limited investor attention may cause market underreaction to the announcements of low media firms, resulting in subsequent positive long-term stock performances for these firms. The bottom line of my analysis is that investor attention and media coverage are significantly related to share repurchase outcomes.
C o n f o u n d i n g e f f e c t s t h a t c a n simultaneously drive both the volume of news articles around the announcement dates, and share repurchase outcomes may affect my findings. To partially alleviate this concern, I use an instrumental variable approach. The instruments I employ are proxies for exogenous distraction events (measured by sensational media reporting on TV) and firms' advertising expenditures. These instruments represent events that are likely to affect the volume of firm-specific news articles, but that will have no direct effects on share repurchases. After these robustness tests, my results still hold.
Nevertheless, other instruments or other methodologies may be more appropriate. For instance, a potential instrumental variable candidate is the presence of board members with mass media experience (Gurun, 2014) . I could also employ alternative methodologies to check the robustness of my results. For example, although I specifically control for a set of firm characteristics that may affect share repurchase actions, an alternative methodology may involve using matching procedures to obtain a closely matched sample of control firms and differencein-difference estimations to ensure that media coverage, and not cross-sectional heterogeneity, is driving the observed share repurchase differences. However, I will leave these additional robustness checks for future research.
Besides the necessity of performing additional checks, this study identifies another important role for investor attention and media coverage on financial markets. More importantly, this paper illuminates the issue of the extent to which companies can effectively use costless signaling to manipulate stock prices in the presence of attentive investors.
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Variable name Definition
Advertising
Equals to the total cost of advertising, media, and promotional expenses as reported in the annual Compustat item XAD. I measure advertising expenditures at the end of the year prior to the repurchase announcements.
TV News Pressure Summation of the daily Eisensee and Strömberg's (2007) indices from ten days prior to and ten days following the share repurchase announcements.
Institutional Ownership Ratio Shares held by institutional investors, as reported on form 13F / Shares Outstanding.
Notes
1
Practitioners generally use the term "share buybacks". In this article, I use "share buyback," "stock buyback," or "share repurchase" interchangeably.
2
Major news outlets, specialized webpages, and financial blogs dedicate large amounts of space to cover share repurchase announcements and the companies involved. The increased attention is partly due to the fact that in the last decade, share repurchase programs have surpassed dividends as a way for companies to return cash to their shareholders (Zhuang, 2014) . The financial media have noticed this phenomenon and have regularly covered the announcements of share buybacks. This coverage has been rather negative, and critics tend to focus on the vast amount of resources that firms divert from long-term investments in favor of financial engineering strategies. For example, The Economist has made this point in a series of articles, including "Share Buy-Backs, The Repurchase Revolution" (September 13, 2014 In all my tests, I use the total volume of news articles, rather than only news stories related to buybacks.
Although TRNA provides a topic code for each story in the database, this categorization is very broad. In fact, according to TRNA topic codes, most of the news stories (about 33 percent) within the window of -90 to +10 days in my sample relate to performance, results, and earnings (topic code RES). The topic code for buybacks and share repurchases (BUYB) is not very prevalent in my sample. According to topic codes, only 1% of the news articles appear to be related to buybacks within the window of -90 to +10 days, which is a surprisingly low amount. I conclude that topic codes on TRNA are imprecise, and I prefer not to use them. Furthermore, I believe that, because the purpose of this paper is to use the volume of news articles as a proxy for investor attention, the quantity, and not the topic of the news stories, is the most important factor. The volume of news articles, regardless of their content, has been used in the literature before to proxy for investor attention (e.g., Barber and Odean, 2008; Fang and Peress, 2009; and Liu, Sherman, and Zhang, 2014) .
5
As an additional robustness check (unreported), and to mitigate the possibility that my results show bias because overlapping announcements made by the same company (within the window I use to measure actual buyback activity after the announcements), I rerun the main test on Table 3 after excluding 452 announcements made by the same companies within a year of the previous announcements. The results remain robust. (I thank an anonymous referee for this suggestion).
